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Abstract
The impact that migratory waterfowl droppings have on water quality and 
food safety endangers human health, primarily in the risk of pathogen 
infections. Current policies on bird population and migratory range stem 
primarily from the United States’ federal legislation in the Migratory Bird 
Treaty Act of 1918 (1). Controlling or limiting the populations of migratory 
waterfowl, including species who pose a risk to human health, is illegal 
within the bounds of federal legislation but change can be implemented by 
amendments to federal policies and a shift from federal to state 
jurisdiction(3). By studying research on migratory species, weighing heavy 
international perspectives, policies, and regulations, a process to transition 
towards an adaptable strategy to protect human health in the form of new 
and amended legislation will protect against the threat that migratory 
waterfowl pose to water bodies and agricultural fields.
Introduction
Geese fecal samples were collected at a research site in Southern Minnesota. 
Pathogens were detected in geese fecal samples by microfluidic quantitative 
PCR (MFQPCR) method(9). Common pathogens that were found in high 
quantities in geese fecal samples were:
• Escherichia Coli
• Campylobacter Coli
• Campylobacter jejuni
• Clostridium perfringens
• Legionella pneumophila [Fig. 1]. 
Culture-based methods were also used to detect the frequency of 
Campylobacter species in the fecal samples. Out of 538 total samples, 49 
samples (9%) tested positive for Campylobacter. 
The international conventions implemented by the United States and 
Canadian’s Migratory Bird Treaty Act of 1918 offer special protection to 
migratory waterfowl. The United States and Mexico’s 1936 amendment 
provided the Protection of Migratory Birds and Game Mammals(2). 
Additionally, the Endangered Species Act of 1973 encompasses all 
endangered species and prohibits their hunting and sale (11). The act was 
signed by the United States to provide legislation to carry out the provisions 
in The Convention on International Trade in Endangered Species of Wild 
Fauna and Flora (CITES)(12). 
In addition to the Migratory Bird Treaty Act of 1918, the Lacey Act of 1981, 
Weeks-McLean Law, the Fish and Wildlife Conservation Act, the Wild Bird 
Conservation Act, and the Waterfowl Depredations Prevention Act all protect 
migratory waterfowl(11). Bird population and potential overabundance are 
the biggest driver in the quantity of pathogens that are found in both water 
and soil resources. 
Results
• Amend the Migratory Bird Treaty Act of 1918, which encompasses 
Canada, the United States, and Mexico.
• Repeal all laws inconsistent with provisions of this amendment. 
Both Canada and Mexico will need to be privy to all decisions 
regarding migratory waterfowl. 
• The Endangered Species Act in connection with CITES will not be 
privy to this amendment. Migratory waterfowl listed under the 
Endangered Species Act are not to be limited in population under 
any circumstances. 
• The Lacey Act of 1981, Weeks-McLean Law, the Fish and Wildlife 
Conservation Act, the Wild Bird Conservation Act, and the 
Waterfowl Depredations Prevention Act are all subject to the 
amendment for certain waterfowl species causing degradation, and 
of these laws: those that are inconsistent with the new 
amendment’s provisions are to be repealed. 
• Individual state policy and federal policy is the last step in the 
capability to control migratory bird populations [Fig. 2]. 
Materials and Methods
The quantitative number of pathogens found in water bodies via 
migratory waterfowl fecal matter was examined, and preliminary 
study of waste was completed in order to conclude that migratory 
waterfowl were posing a threat to human health (Ricke, Zhang and 
Ishii, unpublished data). Analysis was conducted of existing 
legislation and policies for migratory waterfowl, and international 
treaty data was compiled. Evaluation of legislation from 
international, federal, and state levels also occured. 
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Discussion
The most significant result of this research is the layout of the state 
and federal policy for migratory waterfowl population control. 
While the amendments to the Migratory Bird Treaty Act of 1918 
reverse current legislation, the new state and federal policy serves to 
solve the problem of migratory waterfowl impacting human health, 
and provide a long-term policy solution. The goal of this legislation 
is not to decimate migratory waterfowl populations but rather to 
control and protect both the birds themselves as well as human health 
and food safety. 
While these results might not be completely applicable, it remains a 
protection and research strategy for understanding the complex 
pathways of migratory birds. Further research into the complex food 
webs of migratory waterfowl, the impact permitting has on wildlife 
species, and the detailed fecal coliform samples could be attempted. 
Fig. 1, partial table, Satoshi Ishii 2017
(The units for the PCR method are log gene copies/ul DNA. Conversion to log gene 
copies/gram feces involves adding “2” to the value in the table.)
States notify the federal government of population changes when 
they conduct population counts of migratory waterfowl of concern 
each year
States can decide if they want to give out more hunting permits or 
new permits for a species not hunted before, can also kill birds 
directly or capture for production purposes
Federal government receives each state report and complies the 
data into an annual summary, analyzes trends as well as areas of 
concern and what species are causing the most problems
State report is generated on problem areas and nonpoint sources
Fecal coliform samples are submitted to the US Fish and Wildlife 
Service for tracing on what species it originated from - this data is 
relayed to individual states
States sample fecal coliform counts in water bodies and on 
agricultural fields in migratory seasons
States must conduct population counts of migratory waterfowl of 
concern each year (those that carry pathogens)
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